SUMMARY Unilateral cerebral infarcts were produced in the rat by ligation of one common carotid artery and subsequent exposure to carbon monoxide. The incidence and extension of brain infarcts was increased in animals with additional ipsilateral cervical preganglionic sympathectomy. Sympathectomy did not affect markedly the respiration and systemic circulation. The effect of sympathectomy was attributed to a cutaneous vasodilation, leading to an extracranial steal phenomenon.
The role of the cervical sympathetic innervation of the cerebral vessels is controversal. It is generally accepted that the influence of the sympathetic innervation on the extracranial vasculature is much more effective than on the intracranial bed. Since the extra-and intracranial vascular beds are connected in parallel, and since flow through the carotid bifurcation is not hampered by ligation of the common carotid artery, our model permits the study of the effects of ipsilateral cervical sympathectomy on the cephalic vasculature.
Materials and methods
The experiments were performed with male rats (Chbb:THOM strain).
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A -v, animals died both in the experimental and in the control group. As shown by direct observation of the flow direction in rats,' the extracranial cephalic circulation acts like a sink for the intracranial blood flow after common carotid artery ligation. Consequently, sympathectomy enhances this le'akage and lowers the arterial blood pressure in the distal common carotid artery. Pressure recordings in the rabbit's ciliary artery after sympathectomy and sympathetic stimulation,'0" and in the dog's carotidal sinus after sympathetic stimulation,'2 support this conception.
Since the cutaneous vasculature is mainly supplied by the external carotid artery, we tried to neutralise the effect of sympathectomy by ligating the ipsilateral external carotid artery. There was then a reduction of the extent of infarction. This finding is in keeping with observations of others in dogs,'3 rabbits'4 '5 and monkeys. '6 There is good evidence that in states of functional anaemia and hypotension a baroreceptor-induced increase of the constrictor tone takes place counteracting the local hypoxic vasodilation."' Unilateral preganglionic' sympathectomy may have exerted an influence not only by eliminating basal vasoconstrictor tone, but also by blocking additional baroreceptor-mediated sympathetic tone of skin vessels during exposure to carbon monoxide.
The function of the sinus baroreceptors may have been altered by the sympathectomy. The cerebrovascular response to hypoxia is known to be independent of sinus baroreceptor function.'8 Contrary to the effects of sympathetic stimulation, '9-22 sympathectomy increases systemic blood pressure and the sinus response to the lowering of pressure within the sinus.23 24 Both responses would improve perfusion by raising blood pressure rather than lowering it.
From recordings in the unanaesthetised and unrestrained rats we know that neither systemic blood pressure nor heart rate is influenced by distal preganglionic sympathectomy, leaving intact the efferent sympathetic cardiac innervation, which originates from the inferior and medial cervical ganglia. 25 Direct effects of pCO on medullary centres may be responsible for the bradycardia occurring without further decrease of systemic blood pressure in the sympathectomised rats from the 50th minute of exposure onwards and disappearing immediately thereafter.
Sympathectomy may have exerted effects not only on the extracranial vasculature, but also on the cerebral vessels themselves, since there is an adrenergic innervation of the pial arteries26-32 and also of the intracerebral arteries.33 The postganglionic perikarya are located in the superior cervical ganglia.26 30 A constrictor effect of sympathetic stimulation has been demonstrated in several investigations (for example ref 34) , in others it was missed or negligible compared with the effect on the extracerebral cephalic vessels.53s36 A neurogenically mediated constrictor tone, leading to vasodilation after sympathectomy, has not been identified.3740
Possibly the sympathetic effect on brain vessels is modified by pathophysiological conditions. Participation in autoregulation, especially in prevention of superperfusion, and in protection of the bloodbrain-barrier have been discussed.4'-48 Hypocapnia tends to mitigate sympathetic effects;43 slight hypocapnia developed during carbon monoxide exposure in our experiments.' All these presumed protective effects cannot explain our findings.
Thus, the dilating effect of the sympathectomy on the skin vessels appeared to predominate in our experiments, representing an extracranial steal from the cerebral circulation.
